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Abstract of JP2003040699 

PROBLEM TO BE SOLVED: To obtain a bulk single crystal of 
a nitride containing gallium by using supercritical ammonia. 
SOLUTION: A supercritical ammonia containing an alkali 
metal ion is prepared In an autoclave, and supercritical 
solution is formed by dissolving feed stock therein. The nitride 
containing gallium is crystallized simultaneously or separately 
on a seed surface. This method Is performed by using the 
autoclave 1 with a convection controlling device 2 for 
manufacturing supercritical solvent. The autoclave is installed 
in a furnace 4 provided with a heating device 5 and a cooling 
device 6. 




Data supplied from the esp@cenef database - Patent Ab^racts of Japan 



http://v3.espacenet.com/textdoc?DB=PAJ&&IDX=JP2003040699&F=0 



2005/08/30 



me^immfsf (jp) «2) ^ ij^ ^ ^ (a) uDmim^&m^ 

#gg2003 -40699 
(P2003-40699A> 

• . (4S)i:tBB ¥^lS#2fll3B(2008.2.13) 

(51) Inter mmn fi r-73-h*{##) 

C3 0B 29/38 C3 0B 29/38 D 4G0 77 

7/10 7/10 



C2i)aiH»^ 


^02002- 14344g( P2002- 143449} 


(71>tt|RA 


502177901 










(2Z>liimB 


^^14^ 5 H 17 B (2002. S. 17} 












AMMONO Sp. zo. o. 




P-347918 




it?-9>}<00-377'7;Uv'V'7, ^x/W-^ 




^ms^ 6 ^ 6 B (20O1. & 6} 




• ^2^2^Y 2/31# 


(33)05^18^^ 


(PL) 


(71) m® A 


0002260S7 


(3l)Sifetf^!BS^ 


P-3 5 0 3 7 5 








^fSl3^10H26B (2001. 10.26) 




@si»i^mmJifHrn49isM&ioo 


(33)«^ct8£SS 


iJ*-9>H (PL) 


(74)ireffiA 


100074354 








^«!± S«f «E3£. (^1«) 











(54) [S5?gffl=Sfit] :tfU'i7^-S^S^b»©7t;Vi^#J!SS«>Kjijt 



(57) [m^] 

- h i7 u - T'w. Aim^ts 5 * fc»?fe*i^ia eim^fc 



18 




sffcM«tci5a-r -5 c <!: =&ii$at a -r ssi^ i gaigcD;^ 

& 

±-c4>6ci^!Rf®<b-rs ft 4 iat6©:&& 

[SlJji^BT ] J A^W^^big)«A 1 . G a 

. - , - r I n, N (0:<x< K 0<.y< K 0<.x 

+ y < 1 ) -c** c i -r ^.it*^ 1 lets©:? 

^. 

f * fcttsaimtt© K - >''*#*-c # s c i *«Fm i -r s 

fc« «; ■i' A© ^ > €r$^-r * C i i&i^ia t T 

^itas8©:&S. 

■i' A#W^{bi^*fc«-e©MIE»-C«J5£34a-5C A 

-r ^w^ii 1 f B«g©#ao 

1 2 ] A^^^-rsrs^ f. 

-rs F. T5 F-^5 F. T5 F. ^WMVc^ 
^*5J:Df^Jl**'J'^7A3&>6jM'<6n-5Ct=S:!|$g)t 

13] FtJiPj^c < t y OAi^ram 
[ 14] - F*JW-r 2, >; As«^ft«ia© 



(2) #M20 0 3-4 0 69 9 

2 

at i*!^«i-rsi»*i 1 latt©*;^. 
C tt^iM 15} ;!/ Vi; A^^g^k^^©;^^^ b« 1 o o 
~8 OO'C. }?*L<»©3 0 0~6 OO'C. J;«5»* 
L/<»400~550 -CilS-Ctf *>tl-5 C i «:«Fai "T 
1 iB^©*ft. 

[ It^^ 161 >; A^WM'fbit^©^^^ b« 1 0 0 
~ 1 0 0 0 0 bar. ^i? S K W 1 0 0 0 - 5 5 0 0 bar. 
i:»3Sf*b<»I 5OO~3O0 0bar©BE:<3t?ff*)tl 
•Sci*!^Si£-r6 iS^ra 1 iB«J©:^f i*. 

10 [g«*]si7] imnmmH(or}\^*3v^m^*:y<D 
1 ^48©:^. 

iJ'J^m'itXD'eMtil : 20 0-1 : 2. 
<t3:l : 1 00-1 : 5. J;'3»*L< 1 : 20~1 ; 

8 <otmkxmicmmti>n^ i ^(ofjm. 
20 ^iis2*iss3n. nas^assEfcw^^iia^ae* 

F4tCtaA§nS{:A«:#8ti-r.53!/'J 
■5 A#W^{b!BJ©>'<Jl' i'#i(gS©5fe*tg«. 
Ciil*^2 0 ] iP^- h 4 tt. h U-::^ 1 © 

i!«s<b«« 1 4 Kffla-r .s , *Dift«g 5 ^m^itMum 
msj:u:ir-bi^i'--:fi (ommtm 1 3 ccta^-r a , 

[i«*]52 n «PJ^- ? F4». ^-Fi'U-:/!© 
il&^b^«« 1 4 tC*B^-r 4 . 5 * fctt^^aiilB 

30 6 im^fcmm.mmisj:zf*- vi^iy-^i <owMW$i 

mm^^-rz>msm 1 9 ie*s©i9:«. 
{ntm 2 2 ] tmw&mi 2 Ms^b^ii^ 1 4 ^ 
ismiisi 3«-iz^u. «^I'C^*SlrH^^a«:5^:©*^>^ 

M/^• V 2 "tStXttlStSC-CltfRStxSii^ 1 9 IB 
Ci«^ia2 3] jf-bi^u-yirttctt, 7^-Fx 

v^i^iG ^mmmm 1 3 i^- f 1 7 ^jSa^^bigiij 

1 4{ciBgO. 13 4 1 4«lJ^ra©iBBSfl^»t©*M* 

40 mmmm. 2 k j: ^-cias^ sttJ^^ 1 9 fB$s©t9:<i. 
(it^ii 2 4 ] mm%m 1 3 14^^^- 7 jh 2 ©± 

titC , SS^b^« 1 4 W«S''^' 7 ;H 2 ©T&lC* ^ 

c i 41$® i -r -s^^^s 2 2 tm<o^m, 

{ li^li 2 5] A^WM^b^g)©/^•^^ i'^SS?: 

^■5:&S-c*-5r. :i--hi7U-<7-|^-c:t/'j'>A^W:7 

^- F;^ F i'*T>*-T<*:TJl/*y#)S-<:i->?:^ 
WT€.jaBi#^©ctJ(C?§^L. ^fy-^A^WMIbig)© 
®S?S;&i:gl©Sa#ia€:^-r-&ffiUg|?ig-«€r^O. ± 



C3) 

3 

JI5T'tS:#SnSC<»:*!^<t-r-2>gS^2 5Sfctt2 6 
3S2 7am©*ffi. 

2 9 ] jeBgw^i»«:^ft?3 
tE©:^. 

P ET-JgBRStlfcG a NS?tt3:'e©fl6©{t^gJ&-CJI5fiS 
ie**^tri»*3a2 5 a:/c«2 6tBa©:^ft. 

3 1 ] mm^T >^~rm&tiiff >; -^^ a^w 

*D«K:J:t3}^fi!5^4aSit*]S2 5 JJ/c«2 6ie*ft©:& 
y -i^ A-C* ^ C i 2 5 3S /c« 2 6 ffi 

«©:Stt. 

t^^t-r^m9.m2f> *fc»2 6fBSs©:^!S, 
tifsra 3 4] *• '^M.-^^mm^^tsmsmr > 

>*-r iTJV* y^ii'i' :t>*swr s^Egi?^* 
JKfiSu. ^iigi??^«(c±ie:tf';':>A#w^itia©]S 

WattJ:»J*>fiia-C;^'>>J>A><^5»;l'4?§»l,. //y^A 

^i&^^t!B}©^)iss*i©©?iiKCs®t*w-r.&iai!gi?«s« 

[SI3CT3 6 1 eSg|!t^«:??fT-5:tfU'>A>5f;U© 

5 0*>6 3 0 0*C©iaffi-r?tT^iil*^3 4f2«!t 50 



#gB20 0 3-40 69 9 
4 

©:*rs. 

[ ii!«is 3 7] A^^moMKOf^ji i'**sa* 
-<:f>^swf *jaBgi?sifj«©*6c^)WL.. iJ'j'y.u^ 

«a^4cfci,>-c. BFf«©jaffi(c±^*/£»BFf^©Jl:^K:ffi6 

•5 Aswsft!g»6!:«iss*ajRW«:fiSS3 c i 

MJSil,>^2-:5©M^*l§I^fiSt. FfcJPt-r-Sffi 

6S#^®©®gaffi©«s*SfSiaa t ^s{fcs*©i9^ 

Csi^Sg] fiSlb^ige©SL^€r4 0 0-^6 op *c 

©aetciesf -sc i*«Faif -618^3 sib®©:? 

{s»^4 0] Fi'U-:^rt*c«g»^«i*SJI<b 

1 5 0 'CJWT, »s b < » 1 0 0 -c^Tfc^^F-r *c t 
Cit«Ji4 1 ] i^- Yvinthmmmmm<D^mam 

fi«rilSS(c<fc OtffotlSC <!:=Utf Si93R]®3 8K 

is©:^. 

[ 42] :t-Fd^U^ ::^*(c«f5£©SSM* W 

■r*;^»MJ^<fci^s^bffi«ii> 2-o<Dmm^m^b. 
F«:*r-raaisif;^©3afiaifniasw. t^- f©^ 

[ 0 0 0 n ^^mu. (eEgw^-^*'6'>- F±tcss 

S«:fiXST.573^0«{C;t7 V -i; A^:^Mb!g5©^^•J^t?m 

fes©SB6ia:««ci!ii-rs. itfciffliSffNH, *?uffl-rss? 

c 0 0 0 2 ] ^{b«)*Ic;ffl■rs«^=afe^¥«stt. -mm 
^bg|^©««©±tc^6>n-ci^s <'N7^pxt:* + 

©^(j:T=Djg|-c&-:,fc, Ai,-7r)i©^ijfflcc.t 
-:.-c#fi[BS*fcD©igfiiK*i«€.3n.5*j, ±mi3m 



5 

[0 003] momit:^') ^A(o^vvi^mitS^(oms§i:^ 
mtbxms^^^y>^mmr^:^\:i'^^t^-m (hvp 

E) ["Optical patterning of GaN films" M.K.Kelly, 
CAmbacher. Appl. Phys. Lett, 69 (12) (1996) and " 
Fabrication of thin-film InGaN liqht-emittinq diod 
e membranes" W.S.Wronp, T. Sands, Appl. Phys. Let 

t. 75 (10) (i999)].3{^sffiigdnTi^^o c(0':^m^m 

fflt* -5 C <t ct o -Cits 2 ^ >^CDCaNS«^iS^r' I? ^ 

35>^ mm<o^^^t(imi o' - 1 o' /cm^ r*^> lo 

^fcmcm-fii^^^m (ELo) ifimynxi^^^ ccois 

±{c§6cc^t^:^^miifit^cosiOi c 
oj: 5^c?i^i$n/cSffioc^(tLGawD^:^r^^^^gS?^l^^Tt> 

fflftfiSn-So L/3«PUC<D*ffir«l 0« /cm* J«T(C 
[0004] MittfV A*5j:a^XlIl]K (lUPAC 198 20 

9) (o^mm(om^\t. ^vvi^m^<omm^:k^ 

HNPffiC" Prospects for high-pressure crystal growth 
of III-V nitrides" S, Porowski et al . , Inst. Phys. C 
onf .Series, 137, 369 C1998)]k:*JC^r«. BOiBCD^j» 

mmm^^w^^\t. um^ 1 5 o o -c. mm(DB:b^ 1 30 
5 kbarics:^"r^i£:^d3*-5, b^^hco^-^mx'^m^B 

[0 00 5 ] ^cDffetc^6n^:^fficc*5i^rt3:, 

K (KNH2 tfC\tL i NH2 ) ^-^Mr^ry^ 

i^i??$n/c. SJ^vSS^ 5 5 0 "C«Tv BE;^^r 5 
kbariyT«CS3et. ^SL3^^S<DA^$«5 am-C* 
-SCAmnono method ofBN, AIN, and GaN synthesis and 
crystal growth" R.Dwilinski et al . , Proc. E0W^3, 
Warsaw, June 22-24, 1998, ^RS Internet Journal of 
Nitride Seirri conductor Research]* SBSI?^T>"=e^T 

^t;tr';»^ A (?:)|f*Sa*^f#?>n/ci ["Crystal Growth of ga 

Ilium nitride in supercritical ammonia" J.W.Kolis 

et al.. J.Cryst. Crc3wth 222, 431-434 (2001)]^ C<D 50 



#M 2003-40699 

6 

n/cT5 K (KNHa ) t'Pm(O^^Xl^ly (K I) ^C^fe 
oT. KmtW^AOO'CtKti^A\CD^rX^Tf:>nfc 
t\ 0.5mmgacDGaNfea:«^ffe»n/cicia3rr. 

[0006] mn. *«tt^fflt^-S:)fe^«^CD^#«^tt 
aNSffi^tDffl-r-SU— !f^-<:i--K(D«^«. GaN 

[0 00 7] 

i.xs'an±(>cmmx^^mt^(0Jvvi7is&m(,&r 

m\*^mm'tfditmmE.ti^^&^^s:h^c^x.>x. m^f^ 

[0008] 

CD*^Hg<^>ll 1 cmmt.. T>^ ^'l&Ktt ( ammono-bas 

ic) *{^-5-r-5ia*/t«amc>5*^^-/if--&^t? 
^\m<^^^^^^^n^^tti^x^h. ry^ym 

)\^^m&&^m^:^mX3br>X. :^-hi'U^:/rtT:^* 

^mJ^ O . ±^mm^^m:^^ ^tfO^ A^WS^ b!850S 

^mmm(o^'^jv^mi^^^n^'m£x$>'^x. t-h 

^\y^':/\Hxiy')^J^-^^y >f FX F ^^r>^^ 

[ 0 0 0 9 ] m 1 (om^^^y^-^x. ij V ^ M^^mmim 



7 

vmntj -i; iuuoigm^ 1 5 o *>e> 3 o o -c© 

[ 0 0.1 0 ] 1^ 1 0^«fiSK:*st>-C. m2(Oi§^it'S:n'> 20 
^C-C. *#^H^©m3©^fS»;</'J'i»A^:^^ 

itt>©''<-'i'i'mMS«:i^S^hdtt.5:Sri4r-a6o-r. r> 
'^z-rtyfoij y^aR-f :*->*#^s-r«iSiisif^©iti 

^WrS®ISg^^=&. 'PU<^ t \r ^ U-:^F*J© 

P©iBSStifc«JSK:tet,»"C, W5£©il««:±^* 
/c»^^©EE*(ceT$-»*-ceESl?^©S»a[?rf- 

i'- Kffi©*fC**';'i>A^W^-(b^©!e^^®eR9^{C^ 
to 0 1 1 ] ll3©«fiR{c*jl>t:», sh- h Ix-::^^ 

«c^««igi*4s^b?s«i -5 2 ^©Migi^iai^JK^-r 

^>ti^H. KK:*f^i»jaBS^«g«©ja^fl]©«H4 
^S]Kiitea{fcSa©iB3i{c J: •:.r?ftotiS©*^* 
L/C>. -eor. MS^b^is®iaa*4 0 0-6 0 cc© 

K:^»M*gii|gi^b^i|g©jaeM^ 1 5 0 -COT^ »s 
b < W 1 0 0 -COTfcfiSt-r S C i J; 0 MSPAs^^BT? 40 

I- u-rT-rttciamc^lSMJlSilSaciSS^btl^ 

S<b«I^©)^S=&19^K:J;«3^ft)n-5©*iJ;(,^ S6 

itea^bffi«<i:C^5 2-P©M«*jefiKt-SJS^W. 

h'tc*frsffi6i^?g©ja«sfpiii^«. iy- V(oumm 

[0012] )&:*s« ±g2lR 1 ©«iS(C*jl,»-r . frfBT^U 50 



#Pa20 03-40 6 99 
8 

^Wb^c(,>5^^7-Yif-©j^rs#3n, T;i'*y^ 

!8JSfc«@ISgW;^lc:^»|-sit6^i:^fy -^Afb^^^ES 

•c* ^is y AB5lgft*»e>'a:^. 

(0 0 1 3 ] *^93:!^»T>*>'Sl«tSJ£«: 

S-:3< fc©-C*^.*!. :?7y -j/A^W^ ^ - h'X h •? 
H V P E t?}ga^ n/c G a N * fctt{b^S:i&-CJ^fi)E3 n 
fcGaN-C. ffilR**3il5e«J{C^tf€>©-C*-7rfe7>* 

[0014} ±MdM 2 (omm:mmir ^is^tt. 7 ^ - 
■c^^-r s y A$*a^ big) i iStsi^T > r?§jaE 

[0015] mff2©;^f V^^^mmt^^ bXi^mtfi 

y'^A*«tiSiifeBm©JSjs$(iwi^M-c*-5. -e© 

t/-h-<!:l,TGaN^iteS?rfflt>.2>©*5J(f*U 

[0016] ±ie® 1 ©;^JgXifitiir2©*s 

9 :&ffi<b L r>^©» 4 (omm'&ism- -s t ©-c* -r 

:</ y A-sws^b!^©/'? ;i/5'^MB^^f#.5.:)5-ffi 

t?*-3r. :*--fi»U-/7'ct3{CT;l'*y^M-f:i->^^ 

-T^§jg|>t'K:;*/y A-^W:7 ^ - Kx h --^ i'=&?§«3 

fiBSI^i;^'^©*' y A^^y ^ - Kx h i. i'©^g 
JS^ J: ») WS*5<fciy:/*fc»J: •) ®E©^ft=K:*j C>-C± 
IB7 ^ - K X h y i' ©^|g L/ft:fflEg|??ifiR*i e. :</ y A 

CO 0 1 7] m©ltfi£{cM'>r«. 
-v':^hvi^<ommJMtmwic. mmn^^^^ 

<b|gafbMf^©SJKM{i, ®IS5?t?#«rt©{t:^jlS>&iS 

^<S^^<i:lSS{fc«MJ|5©fiSII» 1 -CJiLh-C* 
■5. W^SSKlSS-l 5 0'C-C*0. 36{cSfab<« 
1 0 0'Cfe(T-C*6. 

[0018] *^?g«C*jCi-C, y A$W^^b«5«iy 
T©.*^K^S3n. AUGa, - , In,N 

(0<.x<l. 0<.y<l. 0<.x+y< 1 ) 4>!«fci 
0. ffljS«cj60t:h-±-> -b:?'* *^:«fiaiSvtt©K 



C6) 

9 

tl. NH, 5:^7 7-Y-tf-i 

s K. r 5 5 F, 7 5 F. inmim. ^isra^fc^ 

[0019] 2|E|feBj{c4at,>r. ^Vi'ptji <t'b0'J 10 
S*Si»CRg|gffitt 1 0 " /cm' felT-C*>«>©As»*L 

[0020] :^:^?aK:i3t>r . ^'j'^ A^mmtmom 

SffcBl 0 0~8 0 0'C®ffl-Clf5C<!:*s-C#S*i. Jf 
*K»©300~600*a J;«3>f*t<»4 0 0'- 

5 5 o*caa-ctft)n5©*sj:in t)')<^j^^m 

mtm<Dl^^^Ut. 1 0 0~ 1 0 0 0 0 bar-Cif 5 C ia&J 
-ClfS*i. Jff3;L.<«l 00 0~5 5 OObar iOJf 20 
4b<{* 150 0^3000 bartOEE^jrtffctiS®** 

[0 02 1 ] ffiBg|f^i«rt©TJi'*y^-f:*->©iiga 

#{C^ST^U*yifeil-<:<->©-t;H:bttl : 2 00~ 
1 : 2-C*S3D4, J(f*L<«l : 1 0 0~1 : 5, J:0 
»*L< 1 : 20~1 : 8©3afflJ£(rt«Cga-rS©*tJ; 

[0022] «C*J. *:^t*. TV^^-^Stt (anraono 30 

-basic) *f^#-rS 1 a* /t»af»© 5 ^ ^ 5 -/if-* 

fiJtfie^(cH-rsfc©r*D. @«f)-c*yi;:hy7"'f© 

©ffliitt. «T©3|cft:WifflST««3n3tS«K))?^-« 

[ 0 0 2 3 ] ;tf y -t? ASWm^iW. ii>!a < <!: fc^BS 
S^i UTi!>>a:< t fe;</y -i^Ai^M^ =£:^tf{L^ 
-e. ::i>^< i*>-7n<t^GaN, HTcfb-^igjA I Ga 40 
N, I nGaN*iJ:C/47C'fb^!g!IA 1 I nCaN^d 

x/y A«:S«-4flfe©7c^©ffi)flceffl«^*3 D 5 -5. 
[0024] ^'')<^2>.^^mm<o/<)\^^mm^t\t, 

MO C V D * yt(3: H V P E ^Oi ffiitS:^r^«:<t L E 

[0 025] ij')'^A.^mmm(Dmw^ntu, 'pti 

^*jJ;CX/X»*jR«:^tf!gJH3!/i:»-e©jl-&WC* 50 



i^ga 2003-40699 
10 

•^r, -siRGa. ^e-©-^*fcB^ra^b^^. ^©7j< 

T 5 Fa. -f 5 Fa. T 5 F - -f 5 Fffi. T-:^ 

[0026] y •> A^W7 ^ - F;^ h V i» itt. :</y 
AgW^{b!8!$ft:tt^Of5lgi8l®«rt> ^ . 
[0 02 7] ffiES^T^-t-T^iB. ptj:< ti^T 
>*iT*$*. filig|fT^Ji«:tfy'>A^Sl^b!^ 

^^w^-a-'S/cfe© 1 a*fc»im©T;i':«7 y^jB-f * 
[0 02 8] s^^^^-^if-itt. Bmnr>^=.Tm 
i®»©TJi'*y^^+>iSr^j^-ra4>©*t>»,». mm 

[0 029] y A#W7 ■< - FX h v d'OS^i 
±137 - F;^ F V fASjSEiW^jitcS* L'^»t4;*/ 

y ■i' A^b^igj. m y Assf*^b^©^s§** i 

^titNHs Xit't(Omm»NH:. - . NH» - ©J: 
5 fjimtiLf-ifiiJ y -^^ A *iBt4*'Cx <b b TBX 0 Htr^^ b 

[0 0 3 0] ®Eg»T>*-T^«iB. JilBffiSiWT 
>-t-T^j«i if 'JO AgW7 ^ - F X h 1/ d^©^»*» 
6^-rSSI))H4:«^ y •> A{b^*Stl«i-* , «<f 
(C J: •) . +^i3:ig?aB;BE-C »§(*©;</ y A^W^^bi^J 

iSnsn^SjSi ©rate WM^As??a-r ■s^mw bt:*j 
m»(otfv •5A#wMb!Bj©#aT-rJ:is^^tt^/y 

A{b-&«)©¥IB«SiSI|-rSCi*5-C*S, ifiA^ilL 
mvit. c©¥«liiag*iJ:a'/*fcBJI:*jcr^{bK:j: 

[003 1] ;^)W^©S©iaS^iB. ^fe©^■C©-'^• 
7J*-i»*fi^-rSi#^«?S*Sfift© «fei>Kii (mon 
otonicanv decreasing function) "CftS tl'S) C <t^S 
Slcb. IS1«I«:. ^ftlS©iE©JE:/3^itt. <fe©^-c© 

.'^^ y - 5f ^^-r i> t #s»S3&isa[© lianKis-r 
^snsci*;g5feT5. fi5^©w^-c(j. aiig^T 
>^ir^jS(ctows;*/y 't»A^^fbt;®i§»?m*ii> 
^c<ife3oo*»655o -cicm^Msmm. -e i 

e> 5 . 5 Kbar©ffi:^l5li-Cft©iaSfi^S*J JrCJfiE©)! 

[0032] //y A#w^{b!ej{cMT^jasgWT>* 
©Bfigftt*' y M\:-^<Dmti!Awmim<D^m., -r 
^^<b«}©^«?©j»^. c(Di:'itj:immimfm<o 

/c(ilE:tj©i^tc J: Sja 3 5 c i As-c # 

[0033] mmfT >^~Tmmic^» s y >> a$ 

*^^b!8»©ffc^ift5^ t tt. y A^W:? - F X h ^» 



11 

ns. *:f1=^?B55riS (c ASW^^ tiB^^D^^';^ 5' 
[ 0 0 3 4 ] F i \t:$:mMmm<D'pTm^OX$)i> 

«>©t?*o. iiiii©R!Efiaa«:3:E-r*©-c. (Sss# 

[0035] S^B^j^^b (Spontaneous crystallizat 

ion) tit. mmm>mmnr>'f::^rm&i»hi^^)'^ 

i^— K^MT®«5:.S:^tt<D^S (disoriented qrow 20 
th) J&^tJ. 

[ 0 0 3 6 ] i'- K'N©^JR6e)M^jbi«, S^WfiSS 
#ieS©fi!5S«:«J«C*>-l*fel»|^-r-«*X@-C*»). 
[ 0 0 3 7 ] 3*-- h t'-:?'<b«jggi«:Bato-r, r>-=& 

<Oilfl»7?30«*f*Ll,^ 30 

[0 038] ^cte. *fl=^?g©|gifeW-c«:t- h f ^- 
[0039] ±ns^m'&mmtiyt^^tcr,xit. jwt® 

h 4 «, :t- F U-:?' 1 ©J^S^b^^ 1 4 (C^i 

1 <D^««JS 1 3 Kimmi. mmm& 5 ss fcit?^ 

aii^ae 'SrmifcffiS^IJlS^rWr S5!p$/^:«±fBra- 
cjf:*-- h u-:?' 1 (ommm 1 3 Kta^rs. so 
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a$^B2«. iS^b^l^l 4i®j|?M«l 3*K^b. 

;^ h 1 6?:?§<S^JS 1 3(C. K 1 7 ^mS^m 
^1 4«:iegL> 1 3 i 1 4MWB^(DffiES^^©*fSg 
^rSS^a2{cJ:-3-CS5E-r^«t^{c^fi£3n6, 

1 3 7 ;H 2 CDifitK. l§S{bMi|l( 1 4 

[0040] 

[^?l©»*Ll»llifiJS«l] :*^?B:&ffi{c*st»-Ctt. r» 
-f-FXh-^fcDig^Xgi. i'-KffifC;yy':;A#W 

JS««(c. e^- F*?SS©i|gS<b«B^K:ieg-r« c i t> 

^«g-c*^. ^WIlJSii(4a{bli««ra©sa^*>iff^tc 
J: o -C tft)tiSeiSg»;^F«9©{b^^aiAiWfi6 1 ite 

Hic^-r^*s, Ms©^»^j^i^gB^b«isra©ss 

^« 1 -CWi-C&S, A$^{b«!)«A 1 . G a 

In,N (0<.x<l. 0<y<l. 0<.x 
+ y<l ) -C^O. Vi--. rif^:f^~. fift^ttOF 

*';#is (i!>&< ifc^y-i/A) ©-r^f^^r^wrsN 

H3$ft:B-e-©i^^*mi>SC<kd5-C#S. 7^-F 
F, r5 F-^S F. T5 F> *fS<bife. ^••J'i'A* 

^wr5^R{b^'?>^. ^«:«/';"j'A©4i*ie,ja'^ 

/j: < i :y 'J -i" A * ?ctt-?-©fi©J^^13 ( lUPAC. 198 
9) 7C«*^tj^<b!®©igS®*«b ,-&©^a^©«® 

0" /cm* l«Tt?*5. 
[ 0 0 4 1 ] y ■? A^W^<b^©*SS^b*5sa 1 0 0 
~800*C. EtHOO— 10000 bar©^-CtT*> 

^ - FX F y 1;*/ 'J '5' A^^^jbiBj©®^^c^»a^ 
SS^-C#^J:^(CieiSS3n. jSiigimjif^©^©tjS^«: 
*tT;5r^lr*';^^:^->©*^l'J:b*ll : 2 0 0-1 : 
2©f5ffl(C^ffi$n'5). 

[ 0 0 4 2 ] :</ y 0 A^w^^b!ej®#iis^*tfea-r 

Jgg=£«iA/cl#*/ctt!^-&©«pJt--:' Ft?1t^$n 
6. ^pa::. F ictf F i' U - :^©*SS<blIlSictiS 
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^BB ( 0 0 0 2 ) CcS^^■r^X®fflJScD4^^il^S56^ 6 O arcs 10 

[0 04 41 GaN«. T;U:f7 U ^)S*'2>l*«^fl[>fb^ 
(KNH2 ^) ^SWTSNHa ^CtetiT. 

aN(D^^gt3:4 0 0 -Cih 5 0 0 'QQ<D'^m,t^tit(D 
m^tXj^W^Zkxtcti^. CCD^^m^^Jl^% : S = G 
aN*" : (KNH2 +NH3 ) 1 00%i5tar-5o 

:</y«i?A#ws{bWc*H/T3fifiafl3S?g%-:>< ^ 

i^-- KBBK::^/V'J?A^^M{biK5CD>'N0U^#iSB^CD 
«S«:pJtBtCL. Ga NiB^T&^e^^cS^'- K±(C/^;V^ 

i or f# 6 n 6 G a N ofb^Mi^Wj^j:^:gicii 

S^cfc-or. 0 .05-0 .5(DGa^A 1 I n-C 

iciroT. f#6n^^{b«5©t&^^3S^|^MT5Ci;&5 
oJtfer*^. GaNO^'N'^i/e^^igB^cctS® 1 0 
• ' --1 0* ' /cm^ CD Y-r- (Si. O^) . 
^tv'^- (Mg. Zn^) . »m^S(Mn, C r^) 

w^^bJgjcD^^ • . m« • mmm'&LmLfLhf\^>. ^ so 
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^*i|gaaffi©i)^R6ffiS3&5 1 O ' /cm* WT. »*U 
<«1 O' /cm^ J:0»^L<»1 O* /cm 

' «Tr^>^o ^/c. (O O O 2 ) ffitCj^T^XillO^^ 
ii©«6 0 0 arcsedWTv Sf * 0 < « 3 O O arcsecW 
T. <fc^)J7^b< «6 0arcsect(TT'4>-E>c 
^GaN#Saii. ^m^Wf^m \ O* /cm^ JWTv 
a® (0 0 0 2 ) (C*f-r^XiHS(ffiODi}l{iHiii?&J6 Oapcs 
eci^Tr^:^"r ^ C i 7&i*r # 
[0045] Hj^fi^j 1 

^10. 9 cm* CD^iSEE2^-hi'l^-r^ [H.Jacobs, D. 
Schmidt, Gjrrent Topics in Material Science, vol. 
8, ed. E.KaldisCnorth-Holland.Ansterdam, 19810,381 
i^)tctBi|92#*2gAU. -oCC'7^-KXh^^^i 
OrHVPEffi-C^^^en/t/l^O . ImmOGaN 
lilS^O .4 grffigL. "fe.^ — :)(C|5jD<HVPE?£r 
#6n/ti¥;5^2jg. maO . 1 gov- F^lBgU:^. 
:f ~ h U-7'tC)KK4 N<D^/S* U A* 0 . 7 2 g 
iS^b/t. $6K:t>*^T*4. 8 1 gtR-^O/cf^, 

« 2 kbarr * /Co 8 Sf^. MSt^ 5 0 0 'C^X^^cmm 
L/v flE:tl^2kbaKC^^Oyh<^SI'CECC8BKScSO/c 
(02) . XS<D3BM<tLr. :7^-FXh^r^or>±a 
m^m(^mmLfczy- F±tCG a NM^^we 
ai/i^o Mffi<D#jS^^^3:*gJp;?f*^0. 4mm€:Wl/T: 

[0 04 6] mmm2 

^10. 9 cm' (omBL:t-hp\y-:r(fcmm2'^i 

f&:$titcm^O . 1 mmCDGaNiffe^&O .44g5&A 
o«:|^D< HVPEi£rf#?>n/ci?^2<g. 
MO . 1 gCDl^- F^fBigb/Co :t- F ^ U-r^tCiK 
g4NCD^M;^ V»:7A^0 .8 2 gS^Ufco S^^tCT 
>^^T^5 .4 3gJ9:#L/cf*. ^-h^l^-^^^ 
mutt. :t-F^U-:/*jp^cS:AL. 5 0 0-C*r(c 
}JP^O)^c„ h^U-:/l^CDff:^{i3 .5 kbar-C^o 
/Co 2 Bf^. lE;^^ 2 kbaKCiSTt^ , SiS^ 5 0 0 "CC 

^^u/cv'-- F±(cG a N®5^^Sjesu/co wm<omm 

^1 0 .9 cm' cr>^glE:t-F^U-:rtC^Bf^2'^^ 
#AL/> — :>^>'-f- Fy^ h :^^il/Tji6S6NcD^ll 
;*f»J'!>A^0 .3 gAti. fc^— oCCHVPEffi-e^^ 
n/cMO .1 gOt^- F^ie^L/Co 

tc*«®4N(D^M;0';'^A«:o.6gi§:#U3t„ $ecc 

r>*^T^r4gja^L/c^, 

fc. :t-Fe^U-r^^S:l^tC|g^\L./cf^. 2 0 0-C^T?CC 
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imLfc. 2 0f*k:Sa^5OO-C*T-iCfln!»b. Kt) 

[0 04 8] mmm4 

Sa35.6cm'^ CDISEE:*-- h^U-:/l (09) 
HVPES-Cff^nCaNOa .0«i^mW^l 3t 
^B^^bM^l 4Cc|s]Stc^l"fr7&>6i2^b. *«a[4N<D 

^M:^'j'i?A^2 .4 gijn^i^c. ;Xirtcr>^^T (5 lo 

N) ^1 b .9sn^L,t-hi'U-':n^mmLfc 

ipaji';, h4tcAtxr. 4 5 a"c$r{c»nfSiL/Vfc. 
*ss<t®iac 1 4(DSjK*5 0 0 -c^TtcJitiDb. mmm 

-h^U-:/l;S:M^C6BraJSaL/c (05) » XS© 

[0049] SIJfeMB 20 
S^35.6cm^ (DmiBE^-h^\y-^l (09) CD 

t5?^3 .0 gi2Sl/. Maffc:«g«l 4(CHVPE?S-Cf# 

^nGaN^'- K^iBgb/to |g^*fie[4N<D^;t?»; 
•i?A^2 .4glJD;l/Co ;iR^(CT>^^r (5N) *1 
5 .9€rS-^b.:**-he7U-:/1^25KO/cm. if^:i^ 
->^h4tCAnr. 4 5 O'C^-CtCttl^b/Co :t-h^ly 

1 4(Dmm^5 0 0'C^r{Cii)ab. ^SW^i^l 3cDja 
g^4 2 0-C*rOCfiTL/c« C(Oim<D:t-hi^iy- 30 

MMc7)#»^S«*tlS^*^jO. 2mm*Wl/ri,ifc. 
[0 0 5 0] ^ifeM6 

SS3 6 cm* <DiSEE:f-h^'U-:ri (09) cr>^»? 
^1^1 3CcHVPE^rf#6nfcGaN;&^e)^j:'5:7;t- 

K;;^h^:.i^^i .egrsego, i^^^mmi 4^cmoH 

VPE&rf#6nGaNS^-K^0 .8 giSaL/yto I! 

^C«Jg4N(D#ll;^y »>A^3 .5 6 gm/c. IX^(^C 40 
T>^^T (5N) ^14.5gg^L. :t-hi^U- 

nr. 4 2 5'c^-ctcjn^b/c„ ^-h^u--:/F^cDjE 

;^J«iKJl .5kbarr^>-3fc, 1 0^, igjSflilS 1 S^DS 
S^4 0 0-Ct-C«HgTU, *Sa{fc;^«l 4<DSffi^4 

5 0"C^r&CitJDb/Co C(7)«^(D:^--hd7U->r^M 

1 46DHVPE • Ga N>-- KCD±CCMfb:</»;'^A*i^ 
:^U/c. (^Mom^Miil^Jl^^^JftO. ISmm^WL/ 50 
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[0 05 1 ] mmmi 

^3 6 cm* (D]i5EE:t- hi'U-:/! m9) (Omm 
mmiS^CHVP Em-crnhntcG a N*>6 >^cC^ ^ - 
K;^ h ^^2 grSegU. jWe4NcD^;^y»^A^ 
0.4 7gm/Co j^^^bMl^l 4k:f^DHVPE£6T 
^fenGaNi^- K^O .7 gSeaU/t. ;^:if4C7>^ 
(5N) *16.5g«^L/. :t-h^U-zri^ 

3kbar-C*-D/co 1 3CDSS44 5 0 

fCifJnb/Co CCr)l^M©:t-h^U->^^M5C8 0raiS 
SLfc (08) . XS©iK:^ibr. 3<oy 
^ FX h ^<D~a5;{r5^a?U. iS^^b?!^ 1 4©^"- 
K±Ocg^b;^f'J'i?A*i^SLfc. MffiCD#j|SB^)ltmi? 
^**J0, 4min=S:WbrCiyhp 

[0 05 2] mmms 

^3 5. 6 cm* <omm^-h ^u-:f<ommim^ 

y ^-v:^h^i^t L/TH V p E ft-rff^nytG a no 

mi 00 Mm. ®a2 .5 cm^ (DGsL^m^U- 

1 .2 g<!:iKe[4NCD^S:^; V'i7A^2 .2 gJ»IiL/c. 
^^T>^^T (5N) ^1 5 .9&S#L/,^- h^^U 

-^^^mvtci^. ^> F tcAnr. 2 0 0 'c^r 

^^cmMLtc3Bmc^^^4 5 0 'Cl^cmMl^tc^ ^ 
-F^U-:/rt©E^?{i*>J2 3 OMPar^o/Co IS 
a, «S<b«iSOSS*5 0 0-C^r5C*»SPL. 
«CDaS«:3 7 O-CST^CCtSTU/t. CCDt^J^Or^-- F 
^U-:/?:H«:2O0fflfifeaL/c (011). Xg©^ 
Ur, mmmm<Oy -f - F;:^ F 2^ tJ^O— 8B3&i;S«? 

tes^b^i^ot^- h'mm^^nx^3 5 0 Mm<D/p 

[0053]||J6ff!IO 

^3 5. 6 cm'' (D^J£:i--h^\y-':/<DmmW&(iC 
GaN^U--f F?&^6^c5:7 F;^ F .y^^3.0gie 
at/. ifeS<b4a«!{cH V P ESriS6 tilfe/lti^ilitj 1 2 0 
Mm. ffia2 .2 cm* <DG a NJSe^e^- F^ffigU 
/c. MCmS4NCD^M:^y'^A:&2 .3 gm/c. 
^CCT>-=e^r (5N) ^1 5 .9€rlS:^L/,^-F^U 
->^^SHL/c. Fi5'U-:/^^:x^-> F6CA4a 

GaN-<U-^ F^§B^W^S8S*r'&C^(C<^:-:,T:tr 
•; »^ Aig<$-C^MCCtS^$nfc^Jg^t#'E>/'ce5i)CC 2 5 0 

'c^x^(fcmmi^fc. 2 af^. ^rB^mm(oum^ 500 

*c^r(ciiflab. ?§KMi^^^e[^4 2 O'c^rocJtjp 

Otco C(Dt^S|cD;t- F^U->^^MtC2 0 BW&aU 

/c (0 1 2 ) o x^cDigsi ur . mmmmcoy ^ - f 
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ft. 

[0054] mmm i o 

SI .5 cm* 0[>GaNjfeHlt^>-K%SagL/c. MCCjffi 
S3NC7)^JSll^'i?A^O .4 1 erftJ^^» i!^^(cr> 

4 5 O'C^-CtCiilJnL/c. t#6n€>Etr«*^2. 6kb 

ufc (lai 3) , x^coismibr. ^^^^0:7^- 
[005 5] rnmiH 1 1 

gas 5 . 6 cm" (Di^K:t-v^iy-':f(ommmm 20 
3 H V p E^^htifcm^m 1 2 0 m mOC a n« 

3&^^:^j^:7:t- h :;^^0 .5 gffigb. *SS^t«I 
^1 4tCHVPE?Sr-JS^n/tll^|r^l 2 0 Mm. ®m 
1.5 cm* a>GaNSBV>-F^BHBb:fc, M«::^-- 
hi5^U-:/^C*ifiS6N<D^Jl:^7»;':7AO. 0 7 1 g i$fi 

a3NcD^^:^h';'^A^i .4firm:'t. ;jc€r(cr> 

^::.T (5N) ^1 4.5 V 

^E:*7»*^2. 3 kb a rr*-:»irco CO[)<^t®cr):t- h 
i^U-:/<&8BraScgl.fc (SI 4) „ XgO*S^il/ 

^b«IJa<D->- KMMU:^ffTjKj4 0 0 Mm<D/S-^CD*'& 

[0056] mmn i 2 

^3 5 .6 cm^ (D-mBE^-V^U-':f(Dmmmi^l 
3^CHVPEa-C?ie>n:^c;S^|^l 2 O/zmtDGaNtg 40 

mi 4icHwpEmr^nfbtitcm^mi2o urn. mm 

1.5 cm* <DGaNittStx-K*iBBly;^c. M(^:t- 
hiJ' U-r/tC:^'';'^? AT$ KO. 20&i*«K3N<D^ 
M:^ h 'J'^A^ 1 .4 g/jP^/c, ;X^«:r>'t::;.T (5 

N) ^1 4 .6 fffi:^u.3^-^d^^-^:/^ffiBBL/c, 

-h^u-::^^*pa^';. hccAnr. 2 0 0*c^rict]n 

^U. -Bm. ;^';^AT5 K^igWL. fflBg»?g^S4J 

--^(o^^itrnmo^^^A^ 5 0 0 rccitflp 0 , mm so 



#^2003-40699 

18 

3 kba rr^-^/i:. COym^O^^- h U-:f 

mmmi s 

^10.9 cm* (0MK:t-h^iy-':^ftCim2^^ 
mxv. —r>(^y^-V:^hv^tbxm&6l^(0±m 
j^y^zA^O.S gAti. fe?»-"O^HVP Effi-efs^ 
tl/cJl;^0, 5 mm. SMO .2 R<Di^— K 3^%gBg 

o.5grfi:^u/c« 36K:r>^^r^5. Qgift^b 
tcSALifefi. 2oor^'C{c«u/c. lEMtrnz, 

5kba r-C$>-:>/to 1 HftCCSS^ 5 0 0 'C^T&CjJO 
ff:^^5kbaKD{^L/. C<OiKmxm(fC2BmWl, 
SL//51 (015), X^fDiteSil/r. :7^^FXf'3r 
^<D±mi!)mmL. l^- F±(CG a N^J^^IfiieB^b/Cp 
i^CD^MiiiJi «^i^J¥^*^ 0 . 14mm ^ ^ t T C * 

fc. (0 002) m<omu ^^i^^ti^-zfo^mm (f 

WhM) »; 'i? A J^^H-c'4 3 arcsGc. ^J^aSM^C 9 
2 7arcsec"C2b-:>/c. 

[0057] ^^m^m^^-ism\mmmmi^^ii') 

^'T'S^-htJ'U-:/! i5r--hi?U->^lcr)*K:^ 

^mmnrnmnoMt^mm^-mmLr^mmmm 2 

;?S^nrt:»^. _btBc7)^-^ h iJ' u-::/ 1 *»P^S^*ga5 * 
fc\t\^mWQ^m^fc^ <2#) :x^':. h4©m^3 

ic. 5K;i/h©@^a7'c@s-ra« ^rt^-; h4J&j!P 
*iiiK^i oicssu. m'mp:>nmx\^>m&mm:\ i 

T@S'r^c«btc<^:-pr. h:5^l--:/lp*3cr>Stfi«S 

SA^n/c:t-- h ^ 1 rt<D®Egl!4g?gCD>?tSa^. 

M^^b$Iil5 1 4 1 3 b. cfJ^C^^ ^(.^^ 

;aH^c7^<D4>^^/^*t^>'^n 2~ftx«^t5(r«^$ 

n^>>Pt«!lfil^M2tCj:-:>X^S'r'So 
^15{CJ:-:?-C. 1 OO-C-SOO'CCDtefflF^tCK^e 

-r^o «p-3.^ > ^4cD]S?a^Im*B^T^^-^^lx- 
:7'p^cD*s^^t^^ 1 4 W^M^^' :7;n 2 cDT{iOC{ig 
$n^o C(D«iai 4CCt^-K 1 7:<r<gBSSn-S*^ 
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[0 058] C<Oj:^liCm^iT.tctfV^A^^m-{m<0 

^■<}\^i>mii^^it. *sstt**^c^/c«). mm^w^m 

[mi] T= 4 0 0'C<!;T = 5 0 0"CCCtetJ-C> JEtji 
*y5AT5 K <KNH, :NH, =0. 0 7)«:^W 

•7:7T?*5. 10 

im2'immmi. p=const.(c«ji>-c. ^ranatcj: 

[03] Slitetf9 2 . T = const .K:*$t,>T, ^ffligjaK J: 

- :7'rt©M^<b^&*-r ^ -c* ^, 
[H6] ||iffi«»l5K:tet,i-c. ^laig3i«:J:^►^^- 



[I19]5IM«^4. 5. 6, TfBiS©:*— 

[SI 2] ||;te|fi|9K:*sl>-C. B#HlgafcJ;.2,:i--hi7 
[SI 3 ] 0iC*j(,»-C. B$raS31(cJ:5:*— h 

[014] 1 . 1 2{c4si>»-r. ^ia]ija(cj:^ 
[01 5] ^F4i 3«:*ji,>r. ^iBigjS{ci:-5:t-h 

1 : 3f— h U-:/. 2 : *fiS't8iilg, 4 : p:x=, ^ 
h. 5 : Jni^Slg. 6 : i^±l^g 



[01 ] 



[02] 




[03] 



3.5 
2.0 i 



\ 




16 



tea) 



Trc) 

500- 



200- 



/ 



1(0) 



KB) 



(12) 



!KFM2 0 03-40e9 9 



imb] me] 




m9] 



mio] 
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[011] 



12] 




Trc) 

600 
420 

250 



mma 



J- 



1(0) 



22 



[Bl 3] 



[014] 



550 
460 



fmm» 



500 
400 

200 



m^Mi 



UP) 



[015] 



Trc) 

500 



200 



I 



r ^ ;^'^^S07083- 7944::- :i - I' - 
K403S 



(14) 
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C72)»HJ* J^il F^-A(##) 4G077 AA02 BEH BE15 CB03 CB04 

ffiBSW^Tfj±43»r[a491#fifclOO BMit EA02 KA03 KAll 
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[IfeffB] ¥)5)E1 5i¥9;^ 1 OH (2 0 0 3. 9. 1 0) 

[ ^ItM*-^ ]#BH 2003-40699 (P2003-40B99A) 
[4^130] 5¥2^1 3H (200 3. 2. 1 3) 

&mnn^ 15-407 

[ailH»-^]#ISB2 0 0 2-14 3449 (P 2002-1 43449) 

C30B 29/38 
7A0 

[F 1] 
C30B 29/38 0 
7/10 



immB) w-mi 5^q^ i e b (2 oo 3. e. 1 

6) 

±-c*2. c i €:»Sti-r€.»3R-54fa«©:&& 

[m*:«7 ] 'j^A^WM-ft^ttA 1 . Ga 



, - , - , I n, N (0^x< 1 . 0<y< 1. 0<.x 

+ y < 1) c k ^iftai-r -53*^ 1 im<ois 
m. 

ffliiais©:^. 

[it^ in ii') CAtrW-7 -f - FX h i7t3:i(c 
1 2 ] Bjigw***'; A^^wrsry h\ 

-^5 K. T5 F-rs K, F. ymitm. ^Mlb^ 
igJ. ^*J<J:0*^:<fyi>A*>6SWnSCi*!t^<!: 
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